A new classification of the large Neotropical genus Myrcia s.l. is proposed. Nine sections are presented that correspond to recently published clades. Of these nine sections, sects. Myrcia, Aulomyrcia and Sympodiomyrcia are already published, sects. Reticulosae and Tomentosae are new sections, sect. Eugeniopsis is a new combination whilst sects. Aguava, Calyptranthes and Gomidesia are new combinations at a new rank (comb. & stat. nov.). Six lectotypifications are made for sections or genera. Estimates of species per section are listed.
Introduction
Currently comprising c. 850 accepted species (World Checklist of Selected Plant Families (WCSP) 2017) but reduced according to the most recent morphological and phylogenetic studies Santos et al. 2016; Wilson et al. 2016; Vasconcelos et al. 2017; Lima et al. in prep.; Amorim et al. in prep.) to c. 800 species, Myrcia s.l. (sensu Lucas et al. 2007 Lucas et al. , 2011 ) is the fourth largest genus of Myrtaceae after Eucalyptus, Eugenia and Syzygium, and one of the largest exclusively Neotropical genera. Taken in this sense, it is a monophyletic group (Santos et al. 2016) including the previously accepted genera Calyptranthes, Marlierea and Gomidesia and their synonyms. The rationale and justification for this circumscription is detailed elsewhere (Lucas et al. 2007 (Lucas et al. , 2011 . The nomenclatural conservation of Myrcia over Calyptranthes (Lucas & Sobral 2011 ) was approved by the General Committee for Botanical Nomenclature (Wilson 2017) . Myrcia s.l. is a widespread Neotropical genus defined by the combined morphological characters of foliaceous cotyledons, a soft seed coat, bi-or trilocular ovaries (occasionally with 4 -8 locules) containing two ovules per locule and determinate inflorescences in panicles or dichasia, very rarely reduced to few or single flowers (e.g. Kollman & Sobral 2006) . Further taxonomic discussion and the history of previous sub-generic division within Myrcia s.l. is given by Lucas et al. (2011) and Santos et al. (2016) .
Myrcia s.l. has high species diversity in the Amazon and the Caribbean, however, diversity is highest in the Brazilian Cerrado and Atlantic forest biomes (WCSP 2016) where it is of particular ecological importance (Mori et al. 1983) , an indicator of total angiosperm diversity (Murray-Smith et al. 2009 ) and can be used to set conservation priorities (Lucas & Bunger 2015) . Myrcia species have a critical ecological role, sustaining a complex ecological network of interactions with insects (mainly bees) via their flowers and with a wide range of vertebrate frugivores from small birds to larger mammals that disperse their fleshy fruits (Nic Lughadha & Proença 1996; Pizo 2002; Gressler et al. 2006; Staggemeier et al. 2017) . Due to the size of the genus and morphological homogeneity within it, species of Myrcia s.l. are perceived as difficult to identify and/or study. Species are often omitted or mis-named in ecological inventories or surveys of Neotropical forests (e.g. Martini et al. 2007; Rigueira et al. 2013; Moro et al. 2014) , a serious problem for biodiversity management and an impediment to research (Goodwin et al. 2015) . The Web of Science (2016) lists 275 publications based on the above-mentioned traditional genera of Myrcia s.l. This is in contrast to the nearly eight times more publications listed for the comparably sized genus, Rhododendron L. (Ericaceae). To stimulate, and now facilitate research, in particular monographic revision, of Myrcia s.l. it is desirable to provide a framework from which discrete groups of species can be selected for study.
The phylogenetic review based on a molecular phylogeny of Myrcia s.l. of Lucas et al. (2011) described nine morphologically coherent clades within the group. These clades now serve as manageable units, taken up in current discussion and used to delimit much-needed, subsequent systematic studies in the group (e.g. Staggemeier et al. 2015; Santos et al. 2016; Wilson et al. 2016; Lima et al. in prep.; Amorim et al. in prep.) . The nine clades have a mixture of published or informal sectional names (Lucas et al. 2007) (Santos et al. 2016 ) is a product of recent taxonomic focus on that group. Provision of formal names for the remainder of these taxa is now a logical and necessary step to allow formal, systematic use in current and future studies.
Materials and Methods
The following classification follows the generic concept discussed in Lucas & Sobral (2011) and the phylogenetic hypothesis based on combined evidence from sequences of the ITS and ETS regions of nuclear DNA and the psbA-trnH, trnL-F and matK regions of the chloroplast genome presented by Lucas et al. (2011) supplemented by information from the expanded phylogenetic studies of Myrcia s.l. of Santos et al. (2016) , Staggemeier et al. (2015) , Wilson et al. (2016) and Lima et al. (in prep.; incorporating phylogenomic techniques) and also by morphological traits discussed in all of those studies. The species sampling of Lucas et al. (2011) was designed to maximise included morphological and geographical variation. The result includes species from almost all previously described supra-generic groups (see Lucas et al. 2011) but is biased geographically towards eastern Brazil due to the availability of collections from there.
Results and analysis
The analysis includes representative species from the Amazon and the Caribbean, however it is acknowledged that Myrcia is least well known from the Guayana shield and the western Amazon and it is from these areas that species remain most difficult to classify. Extensive herbarium study nevertheless reveals little morphology that cannot be readily accommodated in this scheme with the exception of species of the uniquely uni-locular Caribbean genus Mozartia Urb., currently in synonymy of Myrcia (WCSP 2016). Santos et al. (2016) however, demonstrate the affinities of Mozartia species to be with those of Myrcia sect. Aulomyrcia. Two remaining sources of phylogenetic and thus taxonomic uncertainty are firstly, the relationship of species such as Myrcia robusta Sobral (2007: 75) that consistently (Santos 2014; Santos et al. 2016; Lima et al. in prep.) emerge in their own clade with poorly supported relationships to other clades. Morphologically these species are very similar to sect. Reticulosae resulting in their inclusion in that section. This clade may well warrant description as a new section when it is better understood. Secondly, in Myrcia elevata M. F. Santos (in Santos et al. 2015: 103 ) the hypanthium extends above the summit of the ovary and tears at anthesis; the number of calyx lobes varies from five to four and they are reflexed after anthesis. These characters suggest a relationship with Myrcia sect. Aulomyrcia however, Santos et al. (2016) show that M. elevata emerges in the clade corresponding to Myrcia sect. Myrcia. Myrcia elevata has a pubescent floral disc that may reflect a relationship with Myrcia sect. Myrcia and other species, and specimens previously of unknown affinity, are now under consideration as a group that may also warrant future description at sectional level.
The clades defined in this hypothesis are diagnosable by unique morphological characters or combinations of these characters, although one or more may often be absent or poorly pronounced. In addition, clades are well supported by Bayesian posterior probabilities and bootstrap analysis (Lucas et al. 2011; Santos et al. 2016) , although relationships between clades are less robust. Future analysis is likely to increase resolution between groups and it is predicted that newly included species will be recognised within these sections or as independent, species-poor clades meriting recognition at the same rank.
Assigning sectional names in a large, nomenclaturally fraught genus can be complicated. Priority for the autonym, the name of the section that includes the generitype (in this case Myrcia sect. Myrcia), dates from the first publication of any sectional name (ICN; McNeill et al. 2007) . In Myrcia this is 1828, when de Candolle recognised two sections, both of which are now considered synonyms of sect. Myrcia (note, Lucas et al. (2011) erroneously suggest that the first sectional division of Myrcia was by Grisebach in 1864). As names have priority only at the rank at which they are published, genus names although published earlier, could not take priority over the names of published sections. With these rules and the objective of nomenclatural stability in mind, we propose the following classification, dividing Myrcia into nine sections. For names for which have not already been assigned types, types are designated. Some of the proposed sections may be split after future analysis but their names will be retained by the residual group that includes the type.
A key to the sections of Myrcia s.l. is provided followed by a diagnosis of each section and short discussion; finally, an estimate of current numbers of species per section is provided (Table 1) . Species were assigned to sections using the clades returned from molecular analysis as a guide to natural species groupings (thus clades correspond to sections; see Fig. 1 ) and assigning species to each section after study of types, specimens and protologues. Species placement per section fluctuates as researchers adjust analyses and concepts but it is unlikely that these proportions will change radically in the future. A list of species per section will be published after nomenclatural transfers from Marlierea and Calyptranthes are complete. Trees, shrubs or sub-shrubs; hairs simple, sometimes dibrachiate; inflorescence usually a regularly branching panicle but sometimes very reduced, terminal flowers usually in groups of three or in a sub-opposite arrangement upon the rachis to form a spike; bracts and bracteoles rounded or acute, caducous or sometimes persistent after fruit fall; cataphylls present or not at leaf nodes; perianth (0 -) 4 -5 (-7)-merous, hypanthium extending into a tube beyond the ovary, calyx lobes free or partially or totally fused, opening by longitudinal or transverse tearing or circumscissile and falling as a calyptra at anthesis; disc flat and hairy or glabrous with hypanthium extending into a tube beyond the ovary; stamens many, usually less than 200; ovary usually bi-to tri-locular (rarely 4 -8 locules) with 2 (rarely 1 or 3 -8) ovules per locule; ovules arising at a single point on the septum, usually slightly below the mid-point; anthers tetrasporangiate and bilocular at anthesis with thecae of equal height or vertically displaced, often with an apical oil gland; fruit a fleshy berry, globose or cylindrical usually with persistent calyx lobes, cotyledons foliaceous and folded, encircled by a long hypocotyl; testa soft; scalariform plates absent. Trees or shrubs bearing pale yellow to red or brown, simple or often t-shaped, bristling trichomes; branch- lets compressed or flattened to terete, sometimes two to four-winged with distal ends of wings between the leaf-bases at opposite sides of a node, often bearing lenticels; branching sympodial, frequent in vegetative and fertile branches; bracteoles linear, rounded or triangular and acute, usually caducous; inflorescence paniculate, often with an abortive, congested terminal primary axis or occasionally reduced with a single terminal flower, flowers opposite, terminal flowers in groups of three; buds apiculate; petals 0 -2 (-5), small, calyx fused and calyptrate, circumscissile and falling as a calyptra at anthesis, or remaining attached by a small piece of tissue at one side of the hypanthium; anther thecae symmetrical, reversing curvature on dehiscence, exposing interior of sacs as a convex surface; floral disc glabrous; staminal ring narrow, usually comprising less than 30% of total disc width; hypanthium glabrous internally, extending into a turbinate tube beyond the ovary; ovary bi-locular (rarely 3 -4, in species described as Mitranthes), with 2 ovules per Key to the sections of Myrcia s.l. McVaugh (1968) finally placed Mitranthes among his 'imperfectly known genera'. Examination of these 'myrcioid' Mitranthes in the herbarium and in the field revealed them to strongly resemble species of section Calyptranthes in their extremely pronounced and regular sympodial branching and perfect calyptra as well as pale brown to red bristling trichomes. Species described as Mitranthes have larger flowers and fruits than those of section C a l y p t r a n t h e s ( f o r i m a g e s , s e e h t t p : / / myrcia.myspecies.info/). Detailed taxonomic and nomenclatural summaries of Calyptranthes can be found in McVaugh (1958) and in Rosário et al. (2014) ; the latter work provides additional characterisation to the original authorship. Trees or shrubs; often covered in a brownish pubescence, hairs simple or unevenly dibrachiate; branchlets terete; branching usually monopodial; bracteoles usually caducous; inflorescence formed from conflorescences of 2 -6 (-8) generally symmetrical uniflorescences; buds globose; perianth usually 5-merous, petals and equally sized sepals distinct and imbricate, abaxially pubescent, calyx lobes generally truncate or rounded, rarely acute; anthers with the internal sac of each pair of locules clearly or slightly overtopping the external sac, open thecae retaining or losing curvature on dehiscence but never reversing and exposing interior of sacs as a convex surface; floral disc pubescent, usually with a light covering of appressed hairs; staminal ring narrow, usually comprising less than 30% of total disc width; hypanthium internally glabrous or pubescent, extending into a short tube beyond the ovary; ovary 2 -3 (-5)-locular with 2 ovules per locule; fruits globose, often pubescent, with persistent calyx lobes erect at apex. Trees, shrubs or woody sub-shrubs; hairs simple; branchlets usually terete or sometimes tetrangular; branching not sympodial; bracteoles rounded or acute, usually caducous; inflorescences usually a symmetrical, regularly branching triangular panicle; buds globose; perianth 5-merous, petals and sepals distinct and imbricate, sepals internally pubescent; anther thecae of equal heights, reversing curvature on dehiscence, exposing interior of sacs as a convex surface; floral disc glabrous; staminal ring glabrous and somewhat thickened, usually comprising 30 -40% of total disc width; hypanthium internally glabrous extending into a flared tube beyond the ovary; ovary consistently tri-locular with 2 ovules per locule; fruits globose, with persistent calyx lobes and flared hypanthium tube at apex.
DISTRIBUTION.
Common throughout the distribution of Myrcia s.l., found in all tropical biomes including very wet and dry habitats. NOTES. Myrcia sect. Aguava is well defined by the characters of a regularly branching multi-or pauciflorous panicle, the hypanthium extended beyond the ovary and internally glabrous, five non-tearing, regular calyx lobes, a moderately thickened, glabrous staminal ring and a tri-locular ovary. Individuals are usually glabrous or glabrescent. The most common and widespread species of this group is Myrcia guianensis which has a steadily increasing synonymy (Lima 2017, Lima et al. in prep.) . Myrcia sect. Aguava differs from the other trilocular sect. Reticulosae in leaf characters (thicker leaves with more prominent venation and large gland-dots in the latter group) and in pubescence on the staminal ring and style base (trichomes are present on these structures in the latter group). Myrcia sect. Aguava differs from sect. Aulomyrcia in its venation (mid-vein impressed in the latter group while flat or adaxially prominent in sect. Aguava) and its locularity (bilocular in the latter group).
5. Myrcia sect. Myrcia. Type: Myrcia bracteolaris (Poir.) DC. Trees, shrubs or woody sub-shrubs; hairs simple; branchlets terete or sometimes tetrangular; branching not sympodial; venation often closed with little distinction between primary and secondary veins; bracteoles rounded or acute, usually caducous; inflorescences usually a symmetrical, regularly branching triangular panicle; buds globose; perianth 5-merous, petals and sepals distinct and always free, imbricate and acute, abaxially and/or adaxially pubescent, adaxial hairs frequently silver, silky and appressed; anther thecae of equal heights, reversing curvature on dehiscence, exposing interior of sacs as a convex surface; floral disc flat and pubescent, typically hard to distinguish from broad, densely sericeous staminal ring comprising 60% or more of disc width, occasionally less thick but always sericeous with stiff hairs; hypanthium short, scarcely extending into a tube beyond the ovary, outer surface with appressed, silky hairs to copiously lanate; ovary bi-locular with 2 ovules per locule; fruits cylindrical, with persistent calyx lobes held separated and erect at apex.
Myrtus bracteolaris

DISTRIBUTION.
Common throughout the distribution of Myrcia s.l. NOTES. Section Myrcia is a clearly defined group with five free calyx lobes and almost always, a distinctive broad, flat, pubescent disc and commonly cylindrical, rarely globose fruits. The most common and widespread species is Myrcia splendens, however there are many other very distinct species within the group. M. splendens is a species within which it is extremely difficult to draw morphological species boundaries and has become something of a 'dustbin' species to which widely differing specimens have been assigned without exhaustive study. This section is under focused study by Lima dos Santos (in prep.) . NOTES. Section Sympodiomyrcia is clearly defined by the combined characters of: presence of cataphylls at the base of the internodes; inflorescence with sympodial basal branching in which two or more branches of similar dimensions are developed; inflorescence with apical branching always opposite; turbinate or clavate floral buds (rarely globose); the hypanthium elongated above the ovary and not tearing during anthesis and free calyx lobes that are deciduous parallel to the hypanthium rim. The free calyx lobes detach from the rim of the hypanthium in mature flowers and fruit, usually via horizontal fissures along the rim, suggesting a close relationship with section Calyptranthes. Sympodial branching (mostly found in the inflorescence basal branching) is also reminiscent of section Calyptranthes; bud shape and mature fruits are also similar particularly after removal of the calyx lobes. Myrcia insigniflora is an exception to these floral features with the hypanthium tearing vertically during anthesis and persistent calyx lobes. However, most characters of M. insigniflora are congruent with section Sympodiomyrcia including the presence of cataphylls and the architecture of the inflorescence.
Trees, shrubs or woody sub-shrubs; hairs simple; branchlets terete; branching usually monopodial with leaves concentrated and whorled at ends of branchlets giving a congested appearance such as in Prunus, whorls commonly subtended by clusters of acute to elliptic brachyblasts; bracteoles usually triangular and sharply acute, usually persistent after fruit fall; inflorescence usually an asymmetrical, irregularly branching panicle giving a zig-zagged appearance and occasionally appearing spike-like; buds ovate, often with a constriction or slight constriction beneath ovary; perianth 5-merous, sepals distinct, triangular, acute, imbricate and adaxially pubescent; anther thecae of equal heights, reversing curvature on dehiscence, exposing interior of sacs as a convex surface; floral disc glabrous; staminal ring narrow, comprising less than 30% of total disc width; hypanthium usually internally glabrous extending into a short tube beyond the ovary; ovary bi-locular with 2 ovules per locule; fruits globose, rarely exceeding 8 mm diam., with triangular calyx lobes strongly reflexed and appressed to fruit in a characteristic star shape.
DISTRIBUTION. Common throughout the distribution of Myrcia s.l. NOTES. Section Tomentosae is a well-defined, widespread section but includes relatively few species. It is easily defined by buds with a distinct constriction below the ovary, small flowers and fruits relative to the other sections and the characteristic reflexing of the regular, free calyx lobes, in particular in fruit. Other distinctive characters are a pruinous indument at the base of branches and often congested branchlets interspersed with persistent bracts. The section is easy to define and distinct morpho-types can be recognised as separate species (e.g. Myrcia tomentosa (Aubl.) DC., M. laruotteana Cambess). Population level studies show that a morphological continuum exists that agrees to some extent with geographical distribution and genetic variation within populations is greater than among populations. This implies that the populations are genetically similar and genetic flow takes place between them. Santos et al. (2016) indicate this to be one of the youngest clades in Myrcia s.l.; this may explain the lack of genetic distinction. The study concludes that clear morphological and genetic definition of species within this group is not straightforward task.
Trees or shrubs; hairs mostly simple, dibrachiate in some species; branchlets terete; branching usually monopodial; bracteoles usually triangular and acute, usually persistent after fruit fall; inflorescence variable from a triangular, asymmetrical panicle to a single terminal whorl representing a compression of all primary inflorescence nodes, with long, irregularly branched primary axes that appear asymmetrical, often with a zig-zagged appearance and occasionally appearing spike-like, occasional clusters of shorter panicles with flattened rachises emerging from leaf nodes, apparently in clumps; buds clavate or ovate; perianth 4 -5-merous, calyx lobes free to partially or completely fused, often irregularly sized, opening regularly or irregularly tearing vertically through the calyx and hypanthial tissue, leaving calyx lobes of markedly different sizes or of regular triangles in a 'star' shape, where tears are deep, staminal scars appear at the tips of calyx lobes; anther thecae of equal heights, reversing curvature on dehiscence, exposing interior of sacs as a convex surface; floral disc glabrous; staminal ring narrow usually glabrous, occasionally pubescent, comprising less than 40% of total disc width; hypanthium extending somewhat beyond the ovary but inconspicuous after deep tearing; ovary bi-locular with 2 ovules per locule; fruits globose.
DISTRIBUTION. Amazon forest, the Guayana shield, Caribbean and the Atlantic coastal forests (particularly Bahia and Espírito Santo), extending to associated drier habitats. NOTES. Detailed discussion of the taxonomic and nomenclatural history of Myrcia section Aulomyrcia can be found in Lucas et al. (2016) . 
